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INTRODUCTION 


The  revolution  in  the  teaching  of  elementary  school 
mathematics  has  created  a  great  deal  of  controversy.!  Most  of 
the  controversy  has  centered  around  the  use  of  new  procedures. 
While  the  tempo  of  the  debate  over  procedures  gains  momentum, 
one  very  important  consideration,  the  readability  of  the 
mathematics  material,  seems  to  be  overlooked. 

Most  often  committees  composed  of  teachers  and/or 
administrators  select  the  textbooks  for  their  district.   They 
examine  many  facets  of  the  texts  but  seldom  study  the  readability 
of  the  material,  perhaps  assuming  if  a  book  is  written  for  a 
specific  grade,  the  children  will  be  able  to  read  the  material. 
Many  methods -book  authors  such  as  Spitzer  recommend  techniques 
for  selection  of  a  text  but  ignore  the  problem  of  readability .2 

How  important  is  the  readability  aspect  of  a  mathematics 
program?  Cronbach  has  suggested  that  about  96  per  cent  of  all 
curricula  are  based  upon  texts. 3  in  many  classes  the  textbook 
is  the  course  of  study.   It  seems  apparent  that  the  readability 
level  of  the  textbook  used  in  the  classroom  would  have  a  definite 


1  James  W.  Reddens  and  Kenneth  J.  Smith,  ,rThe  Readability 
of  Experimental  Mathematics  Materials,"  The  Arithmetic  Teacher, 
XI,  (October,  196M-)  ,  pp.  391-391. 

2Herbert  F.  Spitzer,  The  Teaching  of  Arithmetic ,  (Boston: 
Houghton  Mifflin  Company,  195M-)  ,  pp.  318-329. 

•^Lee  J.  Cronbach  (ed.)  ,  Text  Materials  in  Modern 
Education,  (Champaign,  Illinois:   University  of  Illinois  Press, 
1955),  p.  207. 
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Influence  on  the  failure  or  success  of  the  program.  Thorpe  and 
other  mathematicians  have  indicated  that  most  of  the  diffi- 
culties in  problem  solving  are  reading  difficulties.   The 
merits  of  the  mathematics  program  may  be  of  little  value  to 
the  student  if  he  is  unable  to  read  the  text. 

STATEMENT  OF  THE  PROBLEM 

The  purposes  of  this  study  were:   (1)  to  compare  the 
readability  of  a  commercial  elementary  mathematics  textbook, 
Elementary  School  Mathematics,  grade  five,  with  experimental 
mathematics  textbooks,  grade  five;  (2)  to  demonstrate  the 
application  of  the  Dale-Chall  readability  formula  to  elementary 
mathematics  textbooks;2  and  (3)  to  bring  to  the  attention  of 
elementary  teachers,  textbook  committees,  and  administrators  the 
existing  readability  problems  among  many  mathematics  programs. 

DEFINITION  OF  TERMS 

Commercial  elementary  mathematics  textbook.  For  this 
study  the  commercial  elementary  mathematics  textbook  is  con- 
sidered to  be  a  textbook  prepared  for  classroom  use  by 


^Cleata  B.  Thorpe,  Teaching  Elementary  Arithmetic,  (New 
York:  Harper  and  Brothers,  1962),  pp.  315-316. 

2Edgar  Dale  and  Jeanne  L.  Chall,  "A  Formula  for 
Predicting  Readability,"  Educational  Research  Bulletin,  XXVI, 
ganuary  21,  1949),  pp.  11-20,  28. 
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professional  authors  who  are  employees  of  the  publishing  company. 
In  some  instances  college  professors  also  serve  as  writers  or 
editors  for  the  commercial  companies,  for  example,  Har court 
Brace  and  World,  Incorporated;  Ginn  and  Company;  Laidlaw  Brothers; 
and  Scott,  Foresman  and  Company. 

Experimental  elementary  mathematics  textbook.  For  this 
study  an  experimental  elementary  mathematics  textbook  is  a 
textbook  prepared  by  a  professional  mathematics  association  or 
study  group  often  comprised  of  classroom  teachers ,  college 
professors,  mathematicians,  and  psychologists.   In  most  cases 
the  leaders  are  college  or  university  mathematicians  and  their 
primary  purpose  is  to  improve  mathematics  education.  Most  of 
the  projects  are  supported  by  foundations  and/or  the  federal 
government,-'-  for  example,  the  School  Mathematics  Study  Group,  the 
University  of  Illinois  Arithmetic  Project,  the  Madison  Project, 
the  University  of  Maryland  Mathematics  Project,  the  Greater 
Cleveland  Mathematics  Project,  the  Geometry  at  Standford 
University,  the  Suppes  Arithmetic  Project,  and  the  Minnesota 
School  Mathematics  Center. 

Reading.  Harris  defines  reading  as,  "the  meaningful 
Interpretation  of  verbal  symbols."2 


ljohn  L.  Marks,  C.  Richard  Purdy,  and  Lucien  B.  Kinney, 
Teaching  Elementary  School  Mathematics  for  Understanding , 
(New  York,  St.  Louis,  San  Francisco,  Toronto,  London,  and 
Sydney:  McGraw-Hill  Book  Company,  1965) ,  p. 7. 

^Albert  J.  Harris,  How  To  Increase  Reading  Ability, 
(New  York:  David  McKay  Company,  Inc.,  1961),  p.  8. 
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Readability.   For  this  study  readability  refers  to  the 
ease  in  which  an  elementary  mathematics  textbook  can  be  read. 

LIMITATIONS  OF  READABILITY  FORMULAS 

It  seems  if  Information  obtained  by  readability  formulas  is 
to  be  of  any  value  to  the  researcher  he  must  constantly  be  aware 
of  the  limitations  of  the  research  tool.  Therefore,  Jeanne  Chall 
places  the  following  limitations  on  reading  formulas. 1 

(1)  Reading  formulas  should  be  critically  used.   Often 
the  grade -placement  Indexes  are  accepted  as  true  measures  of 
difficulty. 

(2)  Readability  formulas  as  prescriptions  for  writing 
should  be  approached  with  extreme  caution.  The  formulas  were 
not  devised  as  rules  for  writing.  They  consider  only  limited 
aspects  of  difficulty. 

(3)  Validation  studies  are  needed  to  show  the  differences 
in  actual  reading  comprehension  as  a  result  of  change  effected  by 
typical  readability  campaigns  In  journalism  and  industry. 

(M-)  Validation  studies  on  textbooks  are  needed  to  throw 
light  on  the  degree  of  confidence  that  can  be  placed  in  the 
grade -level  Indexes  of  the  various  formulas  and  the  extent  of 
agreement  among  them. 


1 Jeanne  Chall,  "This  Business  of  Readability:  A  Second 
Look,"  Educational  Research  Bulletin,  XXXV  (April  23,  1956), 
pp.  S9-99. 
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(5)   There  Is  a  need  for  better  exchange  of  results  of 
readability  appraisals,  especially  in  education.   Since  the  time 
and  effort  involved  in  appraising  a  book  is  still  considerable, 
some  provision  should  be  made  for  exchange  of  information  among 
publishers,  teachers,  school  systems  and  libraries. 

PROCEDURES  FOLLOWED 

The  Dale-Chall  readability  formula  was  applied  to  a  fifth 
grade  commercial  mathematics  textbook,  Elementary  School 
Mathematics,  grade  five.-1-  The  results  were  compared  with  the 
findings  of  Hedden  and  Smith Ts  readability  study  of  experimental 
elementary  mathematics  textbooks,  using  the  Dale-Chall  formula.2 

The  Dale-Chall  formula  bases  Its  prediction  of  grade 

level  difficulty  on  the  average  sentence  length  and  vocabulary 

load.  Rules  for  selecting  samples  of  a  textbook  to  be  analyzed 

are  as  follows : 

I.   Selecting  Samples: 

Take  approximately  100  words  about  every  tenth  page 
for  books.  For  articles,  select  about  four  100- 
word  samples  per  2,000  words.  Space  these  samples 
evenly.  For  passages  of  about  200  to  300  words, 
analyze  the  entire  passage.  Never  begin  or  end  a 
sample  in  the  middle  of  a  sentence. 

II.  Labeling  Work  Sheet: 

Enter  such  information  as  title,  author,  publisher, 
date  of  publication,  etc.,  regarding  the  sample  to 
be  appraised. 


1-Dale  and  Chall,  loc.  cit . 
2Heddens  and  Smith,  loc.  cit 


III.   Counting  the  Number  of  Words: 

A.  Count  the  total  number  of  words  in  the  sample. 

B.  Count  hyphenated  words  and  contractions  as 
one  word. 

C.  Count  numbers  as  words. 
10  is  one  word. 

19M-7  is  one  word. 

D.  Count  compound  names  of  persons  and  places  as 
one  word. 

St.  John,  Van  Bur en,  del  Rio.  Le  Brun.  and  so 
on  are  each  counted  as  one  word. 

E.  Do  not  count  initials  which  are  part  of  a  name 
as  separate  words. 

John  F.  W.  St..  John  is  counted  as  two  words-- 
John  and  F.  W.  St..  John . 

F.  Record  the  number  of  words  under  No.  1  of  the 
work  sheet . 

IV.   Counting  the  Number  of  Sentences: 

A.  Count  the  number  of  complete  sentences  in  the 
sample . 

B.  Record  this  under  No.  2  of  the  work  sheet. 

V.   Counting  the  Number  of  Unfamiliar  Words: 

Words  which  do  not  appear  on  the  Dale  list  are 
considered  unfamiliar.   Underline  all  unfamiliar 
words,  even  if  they  appear  more  than  once. 

In  making  this  count,  special  rules  are  necessary 
for  common  and  proper  nouns,  verbs,  and  other  parts  of 
speech.  These  are  given  in  the  section  which  follows. 

A.   Common  Nouns: 

1.  Consider  familiar  all  regular  plurals  and 
possessives  of  words  on  the  list. 

boyTs  is  familiar  because  boy  is  on  the  list 

(possessive) . 

girls  is  familiar  because  girl  is  on  the  list 

(plural  by  adding  s)  . 

churches  is  familiar  because  church  is  on  the 

list  (plural  by  adding  es) . 

armies  is  familiar  because  army  is  on  the  list 

(plural  by  changing  y_  to  ies)  . 

2.  Count  irregular  plurals  as  unfamiliar,  even  if 
the  singular  form  appears  on  the  list. 

oxen  is  unfamiliar,  although  ox  is  on  the  list. 
Several  Irregular  plurals,  however,  are  listed 
in  the  word  list.  When  the  plural  appears  as  a 
separate  word  or  is  indicated  by  the  ending  in 


parentheses  next  to  the  word,  it  is  considered 
familiar . 

goose  and  geese  both  appear  on  the  list  and  are 
both  considered  familiar. 
3.   Count  as  unfamiliar  a  noun  that  is  formed  by 
adding  er  or  r  to  a  noun  or  verb  appearing  on 
the  word  list  (unless  this  er  or  r  form  is 
indicated  on  the  list) . 

burner  is  counted  as  unfamiliar,  although 
burn  is  on  the  list. 

owner  is  considered  familiar  because  it  appears 
on  the  list  as  follows --own (er) . 
B.  Proper  Nouns: 

1.  Names  of  persons  and  places  are  considered 
familiar.   Japan,  Smith,  and  so  on,  are  familiar, 
even  though  they  do  not  appear  on  the  word  list . 

2.  Names  of  organizations,  laws,  documents,  titles 
of  books,  movies,  and  so  on  generally  comprise 
several  words . 

a.  When  determining  the  number  of  words  in  a 

sample,  count  all  the  words  in  the  name  of  an 

organization,  law,  and  the  like. 

Chicago  Building  Association  should  be 

counted  three  words . 

Declaration  of  Independence  should  be  counted 

as  three  words . 


SPECIAL  RULE:  When  the  title  of  an 
organization,  law,  and  so  on  is  used 
several  times  within  a  sample  of  100 
words,  all  the  words  in  the  title  are 
counted,  no  matter  how  many  times  they 
are  repeated. 

b.  For  the  unfamiliar  word  count,  consider 
unfamiliar  only  words  which  do  not  appear 
on  the  Dale  list ,  except  names  of  persons 
or  places. 

Chicago  Building  Association  is  counted 
one  unfamiliar  word- -Association. 
Building  and  Chicago  are  familiar. 
Declaration  of  Independence  is  counted 
as  two  unfamiliar  words --of  is  on  the 
list. 


SPECIAL  RULE:  When  the  name  of  an 
organization,  law,  document,  and  so  on  is 
used  several  times  within  a  sample  of  100 


words ,  count  it  only  twice  when  making  the 
unfamiliar  word  count . 

Security  Council,  if  repeated  more  than 
twice  within  a  100-word  sample,  is  counted 
as  four  unfamiliar  words. 
3.  Abbreviations: 

a.  In  counting  the  words  in  a  sample,  an 
abbreviation  is  counted  as  one  word. 
Y.M.C.A.  is  counted  one  word. 

Nov.  is  counted  one  word. 
U.S.  is  considered  one  word.  . 
A.M.  and  P.M.  are  each  counted  as 
one  word. 

b.  In  making  the  unfamiliar  word  count,  an 
abbreviation  is  counted  as  one  unfamiliar 
word  only. 

Y.M.C.A.  is  considered  one  unfamiliar 

word. 

Nov.  is  considered  familiar  because  the 

names  of  the  months  are  on  the  word  list . 

U.S.  Is  considered  familiar. 

A.M.  and  P.M.  are  each  considered  familiar, 


SPECIAL  RULE:  An  abbreviation  which  is  used 
several  times  with  a  100— word  sample  is 
counted  as  .two  unfamiliar  words  only. 
C.I.O.  repeated  five  times  in  a  100-word 
sample  is  counted  two  unfamiliar  words. 

C .  Verbs : 

1.  Consider  familiar  the  third-person  singular 
forms  (s_  or  ies  from  y)  ,  present -participle 
forms  (ingj  ,  past -participle  forms  (n)  ,  and 
past  tense  forms  (ed  or  led  from  y)  ,  when  these 
are  added  to  verbs  appearing  on  the  list.  The 
same  rule  applies  when  a  consonant  is  doubled 
before  adding  ing  or  ed. 

asks ,  asking ,  asked  are  considered  familiar, 
although  only  the  word  ask  appears  on  the  word 
list . 

dropped  and  dropping  are  familiar  because  drop 
is  on  the  list .  ~ 

D.  Adjectives: 

1.   Comparatives  and  superlatives  of  adjectives 

appearing  on  the  list  are  considered  familiar. 
The  same  rule  applies  if  the  consonant  Is 
doubled  before  adding  er  or  est. 
longer,  prettier,  and  bravest  are  familiar 


because  lone;,  pretty,  and  brave  are  on  the 

list. 

red,  redder,  reddest  are  all  familiar. 

2.  Adjectives  formed  by  adding ,n  to  a  proper 
noun  are  familiar.   For  example,  American, 
Austrian. 

3.  Count  as  unfamiliar  an  adjective  that  is  formed 
by  adding  v  to  a  word  that  appears  on  the  list. 
But  consider  the  word  familiar  if  y_  appears  in 
parentheses  following  the  word. 

woolly  is  unfamiliar  although  wool  is  on  the 

list. 

sandy  is  familiar  because  it  appears  on  the 

list  as  sandfy")  . 

E.  Adverbs: 

1.  Consider  adverbs  familiar  which  are  formed  by 
adding  ly  to  a  word  on  the  list.   In  most 
cases  ly  will  be  indicated  following  the  word. 
soundly  is  familiar  because  sound  is  on  the. 
list. 

2 .  Count  as  unfamiliar  words  which  add  more  than 
ly,  like  easi 1  /. 

F.  Hyphenated  Words : 

Count  hyphenated  words  as  unfamiliar  if  either 
word  in  the  compound  does  not  appear  on  the  word 
list .  When  both  appear  on  the  list ,  the  word  is 
familiar. 

G.  Miscellaneous  Special  Cases: 

1.  Words  formed  by  adding  en  to  a  word  on  the  list 
(unless  the  en  is  listed  in  parentheses  or  the 

word  itself  appears  on  the  list)  are  considered 

unfamiliar. 

sharpen  is  considered  unfamiliar  although  sharp 

is  on  the  list . 

golden  is  considered  familiar  because  it  appears 

on  the  list  gold  fen) m 

2.  Count  a  word  unfamiliar  if  two  or  more  endings 
are  added  to  a  word  on  the  list. 

clippings  is  considered  unfamiliar,  although 
clip  is  on  the  list . 

3.  Words  on  the  list  to  which  -tion.  -ation, 
-ment ,  and  other  suffixes  not  previously 
mentioned  are  added  are  considered  unfamiliar, 
unless  the  word  with  the  ending  is  included  on 
the  list . 

treatment  is  unfamiliar  although  treat  is  on 

the  list . 

protection  is  unfamiliar  although  protect  is 

on  the  list. 

preparation  is  unfamiliar  although  prepare  is  on 

the  list . 
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4-.  Numbers: 

Numerals  like  19*4-7,  18,  and  so  on,  are  con- 
sidered familiar. 
H.  Record  the  total  number  of  unfamiliar  words  under 

No.  3  of  the  work  sheet. 

The  number  of  words  In  the  sample  (No.  1  on  the  work 
sheet)  have  now  been  recorded,  as  well  as  the  number  of 
sentences  in  the  sample  (No.  2)  and  the  number  of  words 
not  on  the  Dale  list  (No.  3).  The  next  steps  can  be 
followed  easily  on  the  work  sheet. 

VI.   Completing  the  Work  Sheet: 

1.  The  average  sentence  length  (No.  M-)  is  computed 
by  dividing  the  number  of  words  in  the  sample 
by  the  number  of  sentences  in  rhe  sample. 

2.  The  Dale  score  or  percentage  of  words  outside 
the  Dale  list  is  computed  by  dividing  the  number 
of  words  not  on  the  Dale  list  by  the  number  of 
words  in  the  sample,  and  multiplying  by  100. 

3.  Follow  through  Steps  6  and  7  on  the  work  sheet. 
4-.  Add  Nos.  6,  7,  and  8  to  get  the  formula  raw 

score. 

5.  If  you  have  more  than  one  sample  to  analyze, 
get  an  average  of  the  formula  raw  scores  by 
adding  all  of  these  and  dividing  by  the 
number  of  samples . 

6.  Convert  the  average  formula  raw  score  to  a 
corrected  grade -level  according  to  the 
Correction  Table  given  in  Table  I. 

The  corrected  grade -level  indicates  the  grade  at  which 
a  book  or  article  can  be  read  with  understanding.  For 
example,  a  book  with  a  corrected  grade-level  of  7-S  is 
one  which  should  be  within  the  reading  ability  of  average 
children  in  Grades  VII  and  VIII.  For  adults,  the  7-S 
grade  level  can  be  compared  to  the  last  grade  reached.  If 
materials  are  being  selected  for  persons  who  have  had  an 
average  of  eight  grades  of  schooling,  passages  with  a 
corrected  grade -level  of  7-S  should  be  within  their  ability, 
The  corrected  grade -levels  corresponding  to  the  raw  scores 
obtained  from  the  formula  are  given  in  Table  I.  These  will 
serve  to  determine  the  grade -level  of  materials  being 
appraised  with  the  use  of  the  Dale  list. 
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TABLE  I 


CORRECTION  -ABLE 


Formula  Raw  Score  Corrected.  Grade -Levels 


4-. 9  and  below 4-th  grade  and  below 

5.0  to   5.9 5-6th  s^de 

6.0  to   6.9 7 -8th  grade 

7.0  to   7.9 9 -10th  grade 

8.0  to  8.9 11 -12th  grade 

9.0  to  9.9 13 -15th  grade 

(college) 

10.0  and  above 16-(college  graduate) 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 
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Page  No.  10 
From  Because 
To   Set  B 


1.  Number  of  words  in  the  sample 

2.  Number  of  sentences  in  the  sample  .... 

3.  Number  of  words  not  on  Dale  List.  .... 
4-.  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) 

6.  Multiply  average  sentence  length  (4-) 

by  .04-96 •.  .  .  . 

7.  Multiply  Dale  score  (5)  by  .1579 

S.   Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


106 


15 


.77440 


1.4-211 


3.6365 


5.83 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  Number  of  words  not  on  Dale  List.  .  .  . 
4-.  Average  sentence  length  (divide  1  by  2) 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) 


6.  Multiply  average  sentence  length  (4-) 
by  .04-96 


7.  Multiply  Dale  score  (5)  by  .1575.  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


Page 

From 

No.  20 
Chapter 

To 

number 

105 

8 

4- 

13 

4- 

,64-4-8 

6316 

3. 

,6365" 

4-. 

,'91  " 

14- 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  word's  in  the  sample 

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-..  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) .  . 

6.  Multiply  average  sentence  length  (4-) 

by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579.  .'.'.. 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


Ease  No.  32 
From  Repeated 

To 

answer 

100 

10 

6 

10 

6 

.4-9  6 

,94-74- 

3. 

.5365 

4-. 

,63" 

A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


15 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-.  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) .'.'.. 

6.  Multiply  average  sentence  length  (4-) 

by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579.  .'.'.'. 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


Page 

From 

No.  u2 

Number 

To 

(n  x  9)  -7 

106 

Q 

10 

13 

9 

.644-8 

1.4-211 

3. 5365 

5.70   ■ 

16 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) ' 


5.  Multiply  average  sentence  length  (4-) 
by  .04-96 


7.  Multiply  Dale  score  (5)  by  .1579.  . 

8.  Constant 

9 .  Formula  raw  score  (add  6 ,  7 ,  and  8) 


Page  No.   52 

From  Chapter 
To   example  2 


1.  Number  of  words  in  the  sample ;LD5 

2.  Number  of  sentences  in  the  sample  ....  il_ 

3 .  ■  Number  of  words  not  on  Dale  List I5_ 

4-.  Average  sentence  length  (divide  1  by  2)  .  10_ 


14. 


.4-9  6 

2, 

.2106 

3, 

.6365 

6, 

.34-'  ' 

1. 

2. 

3. 
4-. 
5. 

6. 

7. 

s. 

9. 

17 

A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 

Paee  No.   6M- 
From  Reasoning; 
To   red 

Niit">>p^  of  wOTds  in  the  sample ^5 

Number  of  sentences  in  the  sample  .... 

T  -j 

Average  sentence  length  (divide  1  by  2)  . 

Dale  score  (divide  3  by  1,  multiply 

Multiply  average  sentence  length  (4-)        .••.•■ 

hy  ,04-96        .5952 

Multiply  Dale  score  (5)  bv  .1579.  ....        2.5254- 

Constant.     .  .  .  . 3.6365 

Formula  raw  score  (add  6.  7,  and  8)  .  .  .        5-75 

• 

A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 
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1.  Number  of  words  In  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  Number  of  words  not  on  Dale  List.  .  .  . 
4..  Average  sentence  length  (divide  1  by  2) 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) .  . 

6.  Multiply  average  sentence  length  (4) 

by  .04-95 

7.  Multiply  Dale  score  (5)  by  .1579.  .  .  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  . 


Page 

From 

No.   74 
Chapter 

To 

men 

105 

9 

11 

12 

10 

.5952 

1. 

.579' 

3. 

,6365 

5. 

,81 

19 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  S 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-.  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) 

6.  Multiply  average  sentence  length  (4-) 

by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


Page 
From 

No.   86 
Chapter 

— 

To 

example 

A 

132 

15 

19 

7 

19 

.3472 

3, 

.0001 

3 . 

.6355' 

6. 

,98  ' 

20 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  In  the  sample  .  . 

2.  Number  of  sentences  in  the  sair.ple 

3 .  Number  of  words  nor  on  Dale  List . 


5.  Multiply  average  sentence  length  (4) 
by  .04-96 

7 .  Multiply  Dale  score  (5)  by  .1579.  . 
9.  Formula  raw  score  (add  6,  7,  and  8) 


Page  No.   99 

From  Transportation 

To    trip 


106 


10 


4.  Average  sentence  length  (divide  1  by  2)  .  ^J_ 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) ' 


.5456 

.4737 

3 

.6565 

4 

.66' 

21 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
CAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


Page  No.  HO 
From  Averages 
To   addends 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3 .  ,  Number  of  words  not  on  Dale  List 

4-..  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) .  .  . 

6.  Multiply  average  sentence  length  (4) 

by  .0496 

7.  Multiply  Dale  score  (5)  by  .1579 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  S)  .  .  . 


103 


12 


15 


15 


.4464 

-    ■  • 

2:3685 

3.6365" 

... 

6 '.  45  ' 

22 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


Page  No.  120 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  Number  of  words  not  on  Dale  List.  .  .  . 
4-..  Average  sentence  length  (divide  1  by  2) 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) 


6.  Multiply  average  sentence  length  (4-) 
by  .04-96 ''.    .  .  . 


7.  Multiply  Dale  score  (5)  by  .1579.  .  .  .  . 
S.   Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


From  Division 

To   week 

s 

111 

9 

17 

12 

15 

5952 

2. 

3685 

3. 

.6365" 

6. 

,60' 

23 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -3 OOK  5 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  Number  of  words  not  on  Dale  List.  .  .  . 
4-. .  Average  sentence  length  (divide  1  by  2) 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) 


6.  Mult it> ly  average  sentence  length  (4-) 
by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579.  . 
S.   Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


Page 
From 

No.   130 

Finding 

To 

divisor 

105 

10 

17 

1 1 

15 

.54-56 

2.'5264- 

3.6365 

5.71 

24- 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  in  the  sample 

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3 .  Number  of  words  not  on  Dale  Lisr 

4-..  Average  sentence  length  (divide  I  by  2)  . 


5.     Dale  score    (divide  3  by  1,  multiply 
by  IOC) ' 


5.  Multiply  average  sentence  length  (4-) 
by  .04-95 


7.  Multiply  Dale  score  (5)  by  .1579.  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


Page 
From 

No. 

The 

14-1 

To 

acres 

112 

JLU 

J 

11 

54-56 

.  . 

3. 

,636b 

4-; 

,18"  ' 

25 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  Number  of  words  nor  en  Bale  List.  .  .  . 
4-.  Average  sentence  length  (divide  1  by  2) 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) ' 


5.  Multiply  average  sentence  length  (4-) 
by  .04-95 


7.  Multiply  Dale  score  (5)  by  .1579.  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


Page 

From 

No.  151 
Lc  rig 

To 

exercise  1 

122 

9  , 

12 

m 

10 

.594-4 

1. 

,579 

3 . 

.6365 

5 . 

!91" 

26 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


i.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  . 

3.  .  Number  of  words  not  on  Dale  List.  .  .  . 
4-.  Average  sentence  length  (divide  1  by  2) 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) • 


6.  Multiply  average  sentence  length  (4-) 
by  .04-96 


7.  Multiply  Dale  score  (5)  by  .1579.  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


Page 
From 

No.  158 
Chapter 

To 

of  65 

].05 

12 

21 

9 

20 

.44-614 

j  , 

.1580 

3. 

;6365" 

7, 

!24"" 

27 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


Page  No .  17  8 
From  Common 


To   of  10 


1.  Number  of  words  in  the  sample 106 

2.  Number  of  sentences  In  the  sample  ....  15_ 

3 .  Number  of  words  not  on  Dale  List 20_ 

M-. ..  Average  sentence  length  (divide  1  by  2)  .  7_ 

5.  Dale  score  (divide  3  by  1,  multiply          .  . 
by  100) .  .  .  i2L 


8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


5.  Multiply  average  sentence  length  (4-)        ■_  • 

by  .04-95 -3^'2 


7.  Multiply  Dale  score  (5)  by  .1579 3.0001 

•  3.6365 


6. '98 


28 

A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 

'.  Page  No.  188 

From  Fraction 

To   triangles 

1. 

2. 

3. 

5. 

6. 

7. 
8. 
9. 

Number  of  sentences  in  the  sample  .... 

Average  sentence  length  (divide  1  by  2)  . 

Dale  score  (divide  3  by  1,  multiply         

Multiply  average  sentence  length  (4-) 

bv  .04-95.       .04-96 

Multiply  Dale  score  (5")  bv  .1579.  ....        1.579 

Formula  raw  score  (add  6,  7,  and  8")  .  .  .        5.71 

29 


A  WORK  SI-IBS?  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  in  the  sample 

2.  Number  of   sentences  in  the  sample  .... 

3.  Number  of  words  not  on  Dale  List 

4-.  Average  sentence  length  (divide  I  by  2)    . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) il 


Page 

From 

No. 
A 

202 

To 

ring 

108 

8 

14 

14 

6.  Multiply  average  sentence  length  (4) 

by  .0496 

7.  Multiply  Dale  score  (5)  by  .1579 

8.  Constant 

9.  Formula  raw  score  (add  5,  7,  and  8)  .  .  . 


.69144 

2. 

.0527 

3. 

;6365" 

6, 

.38" 

30 


a  work  sheet  filled  in  foi  -  0?les 

:aaBx  from  the  :.;;'  ;cs-book  5 


Page  i\o.   213 
...  Fraet " 


.'o   way 


Number  of  words  in  the  sample -_ 

2.       ?  of  sentences  in  the  sample  ....  20. 

2.  Number  of  words  r.oz  or.  Da  .   .  - _ 

4-.  Average  s<  h  (divide  1  by  2)  .  ^ 


5.  Dale  score  (divide  3  by  ls  mu! 

by  100) 

5.  Mult  nee  le; 

by 


7.  Multiply        e  (5)  by  .1579 

8.  Constant 

9.  Formula  raw  sea.  .  (ad  5,  7,  an<      .  . 




"3i'636^ 

■;.£3"  ' 

31 


jRK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  worus  in  the  sample  

2.  Number  of  sentences  In  the  sample  .... 

3.  Number  of  words  not  on  Dale  List 

4-..  Average  sentence  length  (divide  1  by  2)    . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) 

6.  Multiply  average  sentence  length  (4) 

by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579.  .  .  .  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


Page 
From 

No.  224 
Equality 

To 

each 

103 

12 

12 

9 

12 

".'4464' 

1.' 8948" 

3.6365" 

5.98' 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  In  the  sample 

2.  Number  of  sentences  in  the  sample  .  .  . 

3 .  .  Number  of  words  not  on  Dale  List .... 

4.  Average  sentence  length  (divide  1  by  2) 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) .  . 

6.  Multiply  average  sentence  length  (U-) 

by  .04-95 

7.  Multiply  Dale  score  (S)  by  .1579.  .  .  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  . 


Page 
From 

No.  236 
Measureme] 

To 

units 

10J 

5 

12 

20 

12 

.9920 

1.8948 

'  3.'6365  " 

6. '52  " 

33 


A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  in  the  samp la  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3 .  Number . of  words  not  on  Dale  List 

4-..  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) 

6.  Multiply  average  sentence  length  (4-) 

by  .04-96 

7.  Multiply  Dale  score  (5)  by  .1579.  .  .  .  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8)  .  .  . 


Page 

From 

No.   24-6 
Sums 

To 

11   1 
24-  "  8-3 

107 

13 

2 

8 

2 

.3968 

.3158 

3.6365 

4-.'35 

1. 

2. 

->  . 

5. 
a. 

7. 
8. 

9. 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 

Pase  No.   257 
From  qv,r>-ri- 
To   Joe's 

1  08 

3 

Average  sentence  length  (divide  1  by  2)    .       5 

Dale  score  (divide  3  by  1,  multiply        

Multiply  average  sentence  length  (4)       

bv  .0496 -2480 

Multiply  Dale  score  (5)   by  .1579.  ....         .4737 

Constant. "3. 6365' ' 

Formula  raw  score  (add  6,  7,  and  8)  .  .  .        ^-35 

■ 

35 


A  WORK  SHEET  FILLED  IN  FOR  TPIE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


1.  Number  of  words  In  the  sample 

2.  Number  of  sentences  in  the  sample  .... 

3.  Number  of  words  not  on  Dale  List 

4.  Average  sentence  length  (divide  1  by  2^  . 

5.  Dale  score  (divide  3  by  I,  multiply 

by  100) 

6.  Multiply  average  sentence  length  (4) 

by  .0496 

7.  Multiply  Dale  score  (5)  by  .1579 

8.  Constant 

9.  Formula  raw  score  (add  5,  7,  and  8)  .  .  . 


Page 
From 

No.  267 

Orbital 

To 

Jupiter 

100 

5 

Q 
o 

13 

"  '8 

.6448 

112632 

3.6365 

5.54' ' 
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3RK  SHEET  FILLED  IN  FOR  THE  SAMPLES 

TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS  -BOOK  5 


Page  No.   278 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-.  Average  sentence  length  (divide  1  by  2)  . 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) 


6.  Multiply  average  sentence  length  (4-) 
by  .04-96 


7.  Multiply  Dale  score  (5)  by  .1379 

S.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  3)  .  .  . 


Fro: 

n  Decimals 

To 

$6.25  is 

103 

_ 

5 

13 

6' 

.6448 

.  £  4-74- 

'  '3.6365" 

5  ."23  ' 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -3QOK  5 


1.  Number  of  words  in  the  sample  

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-...  Average  sentence  length  (divide  1  by  2)  . 

5.  Dale  score  (divide  3  by  1,  multiply 

by  100) 

5.  Multioly  average  sentence  length  (L:-) 

by  .04-96 .  .  . 

7.  Multiply  Dale  score  (5)  by  .1579.  .'.'.'. 

8.  Constant 

9.  Fdrmula  raw  score  (add  6,  7,  and  8)  .  .  . 


Page 
From 

No.  290 
Basic 

To 

choose 

113 

g 

21 

14 

19 

• 

.  .  .  . 

:69[ur 

■   -  - 

'  "3 , 

;oooi 

3. 

!6365" 

7 

.33 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 

TAKEN -FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS -BOOK  5 


Page  No.   300 


1.  Number  of  words  in  the  sample 

2.  Number  of  sentences  in  the  sample  .  .  .  . 

3.  Number  of  words  not  on  Dale  List 

4-.  Average  sentence  length  (divide  1  by  2)  . 


5.  Dale  score  (divide  3  by  1,  multiply 
by  100) 


6.  Multiply  average  sentence  length  (4-) 
by  .04-95 


7.  Multiply  Dale  score  (5)  by  .1579.  . 

8.  Constant 

9.  Formula  raw  score  (add  6,  7,  and  8) 


From  Measuremei 

y0    fish  is 

109 

9 

9 

12 

8 

5952 

1. 

2632 

3. 

6365 

"""   5 . 

49  " 
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A  WORK  SHEET  FILLED  IN  FOR  THE  SAMPLES 
TAKEN  FROM  THE  ELEMENTARY  SCHOOL  MATHEMATICS  -BOOK  5 


Page  No.   BIO 

From  pbaptPT' 
To    and  10 


1.  Number  of  words  in  the  sample 120 

2.  Number  of  sentences  in  the  sample  ....  _ 

9 


3.  Number  of  words  not  on  Bale  List 


4-.  Average  sentence  length  (divide  1  by  2)  .  11 


5.  Dale  score  (divide  3  by  1,  multiply          .  .  . 
by  100) 1 


6.  Multiply  average  sentence  length  (4-)  

by  .04-96 -5^56 

7.  Multiply  Dale  score  (5)  by  .1579.  ....  1.2632 

3.6365 


S.   Const. 


9.  Formula  raw  score  (aad  6,  7,  and  S)  .  .  .  5.4-5 


FINAL  ANALYSIS  WORK  SHEET 


4-0 


1.   Total  number  of  samples 


28 


2.   Total  number  of  sentences  in  the  samples. 


298 


3.  Total  number  of  words  in  the  samples 


2989 


4-.   Total  number  of  words  not  on  Dale  List, 


310 


5.  Average  sentence  length  (divide  1  by  2) 


10 


6.   Dale  score  (divide  3  by  1  multiply  by  100) 


1.0 


7.  Multiply  average  sentence  length  (4-)  by  .04-96 


4-9  6 


i.      Multiply  Dale   score    (5)    by    .1579 1.579 


9.   Constant.  .  .  .' 3.6365 


10.  Formula  raw  score  (add  5,  7,  and  8) 5.74- 


11.  Average  raw  score  (all  samples) b.81 


12.   Corrected  grade  level  5 -6th  grade 


13.   Range 4-th  grade  to  9 -10th  grade 
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The  data  obtained  by  applying  the  Dale-Chall  readability 
formula  to  the  Elementary  School  Mathematics  textbook,  grade  five, 
the  School  Mathematics  Study  Group  textbook,  grade  five,  and  the 

Greater  Cleveland  Mathematics  Project  textbook,  grade  five,  are 

1 
presented  in  Table  II. 

The  data  reveals  that  the  average  readability  of  the 
Elementary  School  Mathematics  textbook  and  the  School  Mathematics 
Study  Group  textbook  are  the  same  while  the  Greater  Cleveland 

.  : hematics  project :s  textbook  tends  to  be  much  higher  than  the 

fifth  grade  level. 

The  data  also  reveals  that  the  range  of  samples  from  the 
commercial  textbook,  grade  five,  and  the  experimental  textbooks, 
grade  five,  indicate  a  readability  level  from  the  fourth  grade 
to  grade  twelve. 

The  reading  range  of  samples  as  given  in  Table  II  seems 
to  indicate  that  many  children  using  the  fifth  grade  material 
would  not  be  able  to  read  portions  of  the  Elementary  School 
Mathematics ,  grade  five,  or  portions  of  the  experimental 
textbooks,  grade  five. 


LHedden  and  Smith,  op_.  cat.,  p.  393. 
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CONCLUSIONS 

Lorge  states,  "The  readability  of  a  text  depends  upon  the 
kind  and  number  of  ideas  it  expresses,  upon  the  vocabulary  and 
its  style,  and  upon  format  and  typography.  "1 

Dale  and  Hager  list  seven  techniques  which  are  necessary 
for  readable  writing. 2  "Define  your  audience,"  is  one  technique, 
and,  "Keep  vocabulary  as  familiar  as  possible,"  is  another 
technique  for  readable  writing. 

To  quote  Carleton  Washburne : 

Children  cannot  be  expected  to  learn  from  books  which 
are  so  written  that  the  mechanical  difficulty  of  reading 
them  occupies  the  center  of  the  children's  attentio- 

It  seems  that  the  authors  of  the  elementary  mathematics 
textbooks  under  discussion  rather  than  having  followed  the  advice 
of  many  authorities  have  written  much  of  their  material  far  above 
the  level  of  their  audience. 

The  Elementary  School  Mathematics,  grade  five ,  rather  than 
logically  developing  its  material  beginning  with  easy  to  read 
material,  randomly  distributed  the  easy  to  read  material  and  the 


■•-Irving  Lorge,  "Predicting  Readability,"  Tea jhers  College 
Record,  XLV  (March,  1944-)  ,  pp.  4-04-M-li  . 

2Edgar  Dale  and  Hilda  Hager,  "How  to  Write  to  be  Understood," 
Educational  Research  Bulletin,  XXVII  (November  10,  194-8)  , 
pp.  207-216. 

3Carleton  Washburne  and  Mabel  Vogel  Morphett,  "Grade 
Placement  of  Children^  Books,"  Elementary  School  Journal, 
XXXVIII  (January,  1933),  pp.  355-364-. 
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more  difficult  material  throughout  the  textbook.   (The  readability 
of  the  first  sample  of  Elementary  School  Mathematics  was  5 -6th 
grade  which  would  seem  rather  difficult  for  many  children  at  the 
beginning  of  fifth  grade.) 

The  following  conclusions  are  drawn  on  the  basis  of  the 
data: 

1.  If  the  elementary  mathematics  program  is  to  be 
successful  the  material  must  be  written  on  the  child's 
independent  reading  level,  not  his  frustration  level. 

2.  Teachers,  textbook  committees,  and  administrators  can 
not  make  the  assumption  that  if  a  mathematics  textbook  is  written 
for  a  specific  grade,  children  of  that  grade  will  be  able  to  read 
and  understand  the  material. 

3.  It  seems  there  is  a  need  for  a  revision  of  Elementary 
School  ilathematics,  grade  five,  and  the  experimental  mathematics 
textbooks,  grade  five,  in  order  to  bring  the  readability  range 
closer  to  the  grade  five  audience. 

M-.   It  seems  that  many  problem  solving  difficulties  in 
elementary  mathematics  can  be  caused  by  difficult  reading 
material  rather  than  lack  of  mathematical  ability. 

5.  Recognizing  the  limitations  of  a  readability  formula, 
it  seems  that  if  careful  and  conscientious  use  of  the  Dale-Chall 
Readability  Formula  were  carried  out  it  could  provide  helpful 
information  regarding  the  relative  difficulty  of  the  textbooks 
which  are  being  considered. 


6.  Readability  studies  of  elementary  mathematics  textbooks 
should  be  made  before  making  the  final  selection. 
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The  purposes  of  this  study  were:  (1)  to  compare  the 
readability  of  a  commercial  elementary  mathematics  textbook, 
Elementary  School  Mathematics,  grade  five,  with  the  results  of 
a  readability  study  of  experimental  mathematics  textbooks  by 
Hedden  and  Smith;  (2)  tc  plication  of  the 

Dale-Chall  readability       -  to  ele  tics 

textbooks;  and  (3)  to  bring  to  the  attention  of  elementary 
teachers,  textbook  committees,  and  a^        :ors  the  existing 
readability  problems  among  ma  es  programs. 

The  descriptive  method  of  research      ed  in  writing 
the  report.   The  research  revealed  that  the  commercial 
elementary  mathematics  textbook  and  the  experimental  elementary 
mathematics  textbooks  contained  material  far  above  the  readability 
level  of  the  specific  grade  for  which  it  was  writren. 

2  Dale-Chall  readability  f.c      was  applied  to  samples 
taken  from  a  commercial  eleme..     mathematics  textbook  and  the 
results  were  compared  to  the  readability  of  experimental 
mathematics  material  on  the  sa        level.  While  the  average 
readability  level  c  ---a  experimental 

textbooks  was  considered  high  by  the  writer,  the  readability 
range  of  tl  -3  even  more  striking.  Although  the 

samples  were  taken  from  fifth  y  mathematics 

textbooks,  the  readability  range  was  from  the  fourth  grade  to 
the  twelfth  grade. 

Recognizing  the  li     Lons  of  readability  formulas  and 
realizing  they  on     >vide  c.     -  -3  of  n     -Ity,  the  writer 


2 
arrived  at  the  following  conclusions: 

1.  If  the  elementary  math    :  is  program  is  to  be 
successful  the  material  must  be  written  on  the  child7 s  independent 
reading  level,  not  his  frustration  level. 

2.  Teachers,  textbook  committees,  a     ..Inlstrators  can 
not  make  the  assumption  that  if         itics  textbook  is  writ 
for  a  spacific  grade,  children  of  tha  .1  be  able  to  read 
and  understand  the  material. 

3 .  It  seems  there  is  a      for  a  revision  of  Elementary 
School  Mathematics,  grade  five,  a       experimental  mathematics 
textbooks,  gra<  rder  to  bring  the  readability  range 
closer  to  the  grade  five  audience. 

"+.  ~~   seems  that  manji      2m  solving  difficulties  in 
elementary  mathematics  can  be  ca    3  by  difficult  reading 
material  rather  than  lack  of  mathematical  ability. 

5.  Readability  s     s  of  el  hematics  textbooks 
should  1      .  before  ma              .election. 

6.  It  seems  that  If  cai       I  conscientious  use  of  the 
Dale-Chall  readability  formula  we     rried  out  it  could  provide 
helpful  information  rei;       the  relative  difficulty  of  the 
textbooks  which  are  bed     isidere 

7.  Measur:  :ies  textbooks 
seems  to  place  addlrio:-                    Dale-Chall  formula 
which  indicates  a  need  for  a       a  barter  suited  -     .suring 

.bility  rextbooks. 


